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INTRODUCTION
Bald Eagles (Haliaeetus leucocephalus) utilize lands :within the Savanna
Army Depot (SAD) boundaries. The SAD Fish and Wildlife Management Plan calls
for habitat management of lands utilized by eagles. This paper presents the
results of a comprehensive study of eagle use of the SAD and neighboring
lands to update current bald eagle management guidelines. The study was con-
ducted from October through April of 1980-81. Over 40 full days of field
research were completed to collect data on bald eagle behavior.
Changes in weather conditions cause bald eagles to migrate from breeding
grounds to areas where adequate food supplies are available. The SAD bottom-
land on the Mississippi River provides prime habitat for wintering bald
eagles. Eagles begin utilizing SAD lands in October, and winter in the area
through March. The total number of eagles present during the use period re-
flects changing conditions (i.e. weather, food supply).
Bald eagle nest attempts have been documented on SAD lands, however,
successful fledging of any young has not 'occurred., Historically, two nests
existed on SAD lands, but presently only one remains. In the spring of 1981,
a pair of adult eagles incubated and successfully hatched one or two eagles,
however, as of July 1st, no young have been fledged.
This paper provides information on wintering bald eagle population dyna-
mics, habitat utilization, feeding behavior, and roost delineation. Attention
is also paid to nesting activity within the SAD grounds. Timber surveys were
made of selected logging compartments to assess the potential for logging.
Management recommendations and guidelines are provided to update and expand
current provisions in the Fish and Wildlife Management Plan and Bald Eagle
Management Plan.
The maps, tables, graphs and field forms have been put together in the
appendix as an aid to the reader in being able to quickly refer to them when
reading the text. Appendix V of this report contains definitions of terms
used in discussing bald eagle ecology, with the hope of facilitating a better
understanding of the text through the use of standardized terminology.
PHYSICAL GEOGRAPHY OF THE STUDY AREA
The Savanna Army Depot, located in Carroll qnd Jo Daviess Counties in
the northwestern corner of Illinois, borders on the Mississippi River approxi-
mately 10 miles north of the city of Savanna, Illinois. The Depot was established
in 1917 as a military training and ammunition testing and storage site.
The total area of the Depot is 13,104 acres of which two areas can be
differentiated - bottomlands, which are part of the Mississippi River backwaters
south of Lock and Dam number 12 at Bellevue, Iowa; and uplands.
The bottomlands possess a maximum relief of 10 feet and are situated only
a few feet above normal river levels. The majority of this area is in mixed
hardwoods and is susceptible to periodic flooding. The upland area is 15 to 60
feet above the river, and consists of gently rolling, sandy hills. The majority
of the upland area is open prairie, but some scattered woodlands exist.
Since the bottomlands serve as the major habitat area utilized by bald
eagles, the.focus of discussion in this paper is the bottomland habitat. Ap-
proximately 4,743 acres of the bottomland area is forested, with 1600 acres of
backwater lakes and sloughs, including that portion of the Mississippi River
Pool No. 12 which lies within the Depot Boundaries, and 200 acres of marsh.
The annual mean precipitation for the study area is 34 inches, with the
annual mean snowfall being 37 inches. The normal temperatures for the area
range from -20SF to 100lF (-30½C to 36°C), with temperature extremes ranging
from -38°F to 10fF (-40oC to 43°C).
HISTORY OF BALD EAGLE USE OF THE AREA
Bald eagles have been known to use the Savanna Army Depot as a winter
feeding area for at least forty years. The numbers of eagles present in the
SAD throughout each winter have been recorded for the past twenty years.
These records are the result of sporadic counts conducted by both SAD
personnel and civilian volunteers. The accuracy and validity of any such
records are always subject to question. However, they may be used to a
limited extent to show possible trends in the wintering population. Generally
these counts do not reflect the total population present. One study has
shown that daytime counts of wintering bald eagle populations may yield only a
naximum accuracy of 65% of the total eagle population within the winter use
area (Koller, 1980).
This study was the first to concentrate on studying nighttime roosts within
the SAD. Before this study, the only knowledge of nighttime roosts within
the SAD was obtained in 1977-78 when one roost near the Burning Ground was dis-
covered. During the present study, late afternoon and early morning counts of
eagles going to and from these roosts gave a more accurate record of the total
eagle population using the SAD as a winter use area.
Bald eagles had been studied at the SAD previously by T. Ingram during
the winters of 1963-64, 1964-65, and 1977-78. Prior to that time, Dr. William
Southern studied the eagles during the winters of 1961-62, and 1962-63. The
knowledge gained during these studies was used as a base for this study.
Many changes within the environment of the SAD have resulted in changes
in the eagle use patterns within the area. During the 60's, the main channel
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of the Mississippi River would remain free of ice all winter. This open area
was located near the turn of the river where it meanders to the Illinois side
from Bellevue, Iowa. At this point the current was fast enough to keep the
river open throughout the winter. Presently, due to an increase in the chan-
nel depth or width, possibly as a result of river dredging, the current moves
so slow it freezes over even in a mild winter. This loss of open water near
the southern end of the SAD forced eagles to feed elsewhere, either closer to
the dam or out in the open fields near Preston, Iowa, or to actually leave this
winter use area entirely.
POPULATION
Feeding
Bald eagles are present throughout the winter at Savanna Army Depot and sur-
rounding areas because of readily available food sources. In addition, relatively
undisturbed habitat offers seclusion and protection. Eagles begin arriving in
the area as early as October and the winter populati-on increases into November
and December (see Graph # 1). During these times, depending on weather conditions,
the river remains open and virtually all bottomland areas of the Savanna Army
Depot offer potential food source (primarily fish) locations for eagles.
January and February produce different circumstances in regard to eagle
numbers and feeding conditions. During most winters, the majority of the Mis-
sissippi River stays frozen except for small, scattered areas where the currents
are fast. The area directly below Lock and Dam #12 also remains free of ice.
As open water decreases, it produces a smaller total feeding area which influences
bald eagles in one of two ways: 1) A portion of the bald eagle population
migrates out of the area; 2) The bald eagles remaining concentrate around the
open water areas. This can best he seen by examining the graphs showing total
eagles per census map (graphs 2-5).
This concentrating effect can be seen when comparing the graph of eagles
censused in the Lock and Dam #12 area (graph 5) with areas away from the dam. Easily
seen is the sharp rise in eagle numbers near the dam beginning in January. This
can be attributed to the open water below the dam and decreased amount of open
water elsewhere in the study area.
However, two additional food source factors affect eagle numbers in the
study area. Fish left on the ice by commercial fishermen offer a potentially
substantial food supply. This food source also acts to concentrate eagles as
well as provide a supplement to the food supply available in the area. The study
found that a significant number of eagles wintering in the Bellevue-Savanna area
utilize carrion available in farm fields near Preston and Miles, Iowa. Carrion
consisted of pigs discarded with manure from hog farming operations.
This carrion provided a substantial portion of the food available to eagles
in the area. This readily usable and easily obtainable food source may have been
a determining factor in the ability of more eagles to maintain adequate life re-
quirements within the study area. From this evidence, it can be determined that
more eagles may have been present in the study area than could normally be sup-
ported by fish alone. Additionally, the sparse snow cover of this past winter
may have allowed easier access to carrion than a normal winter.
Census Results
The preceding discussion of population movements in relation to feeding
activity essentially depicts the general movements of eagles within the depot as
the fall and winter months progressed toward spring. Basically, the main channel
(especially the area immediately south of Lock and Dam No. 12) assumes a more
important role as a feeding area as the winter progresses and the bottomland
sloughs and lakes freeze over. The once scattered numbers of eagles are concen-
trated into a smaller number of feeding areas.
A substantial number of eagles utilize both the Savanna Army Depot and
Jackson County, Iowa, as wintering habitat- Tables #1 and #2 contain the total
eagles observed per census day in these two areas. The same data are presented
graphically in graph number 1 . Both areas experienced wide fluctuations in
total eagle numbers and trends are difficult to depict. However, the numbers of
eagles found in Iowa clearly emphasize the importance of this area to eagles
wintering in the vicinity of Lock and Dam #12 and the Savanna-Bellvue
area. The movement of eagles between the Depot and areas in Iowa was witnessed
on occasion, but the significance of this movement and to what degree it occurs
is presently unknown. Two separate wintering populations may exist with only
minimal interaction, or one larger population may utilize both areas.
The significance of Jackson County as bald eagle habitat was not entirely
realized during the initial portions of the study. Consequently, fewer obser-
vation dates exist for this area. Regularly used feeding areas, perches, and
communal roosting sites (in the Makoqueta River Valley) were determined fro: tLhe
observations made in Iowa.
The percentage of immatures found on the Savanna Army Depot during the study
was 32%. The percentage of immatures in Iowa was 37% (see graph number l ).
The difference in immature numbers between the two areas appears to be insignifi-
cant. The percentage of immatures present on the Savanna Depot is higher in Decem-
ber than in January and February (see graph number 7 ), and may be attributed to
the earlier influx of immatures during fall migration. Immature bald eagles
have been found to migrate earlier and winter farther south than adults in the
Mississippi River Valley (Steenhof, 1978). The number of observations.in Iowa
were too few to expose any significant comparisons between immature and adult
numbers.
Influencing Factors on Use of the Bay Roost
The Bay Roost: has yielded the most accurate and consistent information con-
cerning roost use in rel.ation to weather conditons and the total number of eagles
present on the Depot.
Graph number #8 plots SAD temperature, the percentage of eagles using
the Bay Roost, and the total number of eagles witnessed on the SAD for ob-
servation dates from November through March. Comparisons of these parameters
show some interesting relationships between the three.
As temperature rose (graph #8), the number of total eagles present on the
depot (graph #8) also increased. At the same time, the percentage of eagles mak-
ing use of the Bay Roost (graph #8) decreased. Because temperature increased, we
may assume roosts offering a lesser degree of weather protection than the Bay
Roost became more usable. Warmer temperature may have dictated more eagLes in the
area, and this increase in eagles was accommodated by the availability of roosts
that could be used in milder weather.
When temperature decreased and the total population dropped then the per-
centage of the population using the Bay Roost increased, indicating that perhaps
this roost affords better cold weather protection than roosts elsewhere in the
SAD,
Perhaps the most significant pointL t-o be made from graph #8 is the fact that
the potential exists for the rating of wintering roosts within an area according
to their usability under various weather conditons. For instance, the construction
of similar graphs for a cnu.ber of roosts in any given area should assist the
observer(s) in determining the importance of any particular roost in respect
to the eagle's roosting needs in a variety of weather circumstances.
Some evidence indicates that the need for eagles to roost communally is
ever present (whether it be for purposes of mate selection, food source com-
munication, security, or whatever), with weather conditions and human disturbance
being the determining factors in where they will roost.
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iCENSUSING TECHNIQUES
In order to establish a systematic study method whereby meaningful data
could be easily recorded and gathered, several censusing techniques were utilized.
These techniques were used to obtain the most complete coverage of eagle use
areas in the army depot itself as well as in the surrounding areas.
Route
As an initial step towards standardizing counting procedures, a regular
route was established in and near eagle use areas. Map #1 shows the vehicular
route used in the depot. Periodically, stops along this route were made where
there was adequate visibility of eagle use areas.
Areas were also visited on foot to determine the actual presence of eagles,
but this often resulted in flushing the birds. However, as a one-time procedure,
it helped in locating and verifying remote bald eagle use areas.
The main route was the C & N road paralleling the Mississippi River.
Stops were made approximately every mile at depot boat landings. Here, easy
views of eagles could be made and recorded. At the northwestern end of the
depot grounds, the route followed the road to Lock and Dam No. 12. The count
route ended at the lock and then was repeated in the opposite direction.
Periodic counts were also made of eagles present in areas adjacent to
depot lands. As a result of these counts, several other eagle use areas were
discovered and monitored. Areas monitored included agricultural fields north-
east of Preston and Miles in Jackson County, Iowa. In addition, regular counts
along the Iowa side of the Mississippi River, via U.S. Hwy. 52, were made.
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Eagles located along the main channel of the river, otherwise unseen 
from
depot roads, could be censused using this route. This route included a stop
at the top of the bluff in Bellevue State Park. From this point, much of the
northern end and western side of the depot bottomlands could be viewed. With
the aid of a high-powered scope, eagles in remote parts of the bottomland could
be located.
Although 100% coverage of potential eagle use areas was impossible to
achieve, substantial coverage was achieved using this route method. Using
vehicle observation points, accurate counts and observations of eagle behavior
were made without disturbing the eagles to any significant degree.
Mapping.
To establish those areas most frequently used by eagles, a method of
mapping individual eagles was developed and used during the censusing procedure.
Maps of bottomland areas were used in conjuction with tallying tables. In-
dividual birds could be plotted on the maps at the time they were sighted and
counted. Appendix IV shows a sample count with the field sheets used during the
study period. In addition, plat maps of Jackson County, Iowa, were used for
pinpointing eagles in Iowa areas in the same manner as the above-mentioned
procedure (Appendix IV).
This locating and censusing method was used to plot specific habitat
utilized by eagles. Critical, frequent, and infrequent use areas could
be differentiated. Management guidelines can better be determined with con-
crete evidence of eagle use areas via this mapping procedure.
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HUMAN ACTIVITIES
_turbance in and around eagle use areas within the depot area
th regard to wintering eagle activity during the study period.
f disturbance came from ice fishermen and visiting school
er, the impact upon eagles from these activities was negligible
point of permanently altering behavior or harming eagles.
ce usually resulted in the birds being flushed from perch
as a result of human activity surpassing individual eagle
sholds for noise or nearness to humans. Upon being flushed,
left the area for the remainder of the day or until the distur-
Variation in tolerance behavior remains peculiar to individual
an interesting phenomenon, and further study of disturbance
to be, conducted to gain adequate information before specific
-anagement guidelines can be established for any area.
human disturbance factor which most affected eagle feeding
fishing below Lock and Dam No. 12. This is a popular winter
cause it is one of the few areas which remains free of ice in
m mmm addition, this area serves as a major feeding site for bald
-tes elsewhere freeze over. On several weekends during the study
WU  .. •EERnan twenty fishing boats were counted in the area below the lock.
agles were tolerant of this activity, the majority of the eagle
__ent in the area at the time moved to more secluded spots well
lam area.
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Management of such accivity is extremely difficult, and the majority of
it occurs only on weekends. Presently, it can be stated that the eagles may be
able to withstand such disturbance pressures. However, because of its impor-
tance as a feeding area, close monitoring of disturbance effects must be main-
tained in order to substantiate any change in the status of this disturbance.
Further discussion on disturbance deferment in nesting areas is located else-
where in this report.
Commercial Fishing
Under the recommendations of the Savanna Army Depot Fish and Wildlife
Management Plan, commercial fishermen utilizing depot facilities are required
to leave 100 lbs. of unmarketable fish on the ice for eagles with each seine
haul. During the winter of 1980-1981 there was only marginal fishing success
and the minimum haul was not met much of the time.
Leaving fish on the ice had a direct influence on eagle feeding habits.
When dead fish were present on the ice, eagles often congregated to feed on
them. With a more intense study, bald eagle feeding habits and preferences
could be monitored. In addition, controlling eagle feeding habits might serve
as a way to help in trapping and radio-tagging eagles for migration studies.
This procedure to provide food for eagles should be continued. However,
a study to determine possible toxic chemicals within these fish should be con-
ducted. The possibility of eagles feeding on fish which might not be fed on
under natural circumstances might cause added dangers to the wintering eagle
population. As a result, it is recommended that this study be conducted in the
near future.
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LOCATING COMMUNAL NIGHTTIME ROOSTS
The exact location of each communal nighttime roost found within and
near the Army Depot is of extreme importance in understanding the behavior of
eagles wintering in the area and in managing the habitat to ensure the eagles'
life requirements are met. Communal roosts and those eagles utilizing them
are particularly susceptible to human impact, and therefore must receive proper
consideration and protection in any management recommendations developed for
a bald eagle wintering area.
Several communal roosts may exist within a study area. This study placed
a high priority on the documentation of the location and usage of the communal
roosts. Through careful observation and documentation of as much of the study
area as possible before sunrise and after sunset, the movement of eagles to
and from communal roosts was documented. Eagles could be seen leaving these
areas shortly before sunrise to assume perches near feeding areas throughout
the Depot or, in the case of the Makoqueta River Valley roost, to feed in
surrounding agricultural fields.
Because of the study area's size, it was impossible to monitor the entire
area and pin-point each roost from any single observation point.
By placing one or two observers within the SAD while a third observed the
study area with a high powered scope from atop a bluff at Bellevue State Park,
adequate (though not entirely comprehensive) coverage of daily movements of
eagles to and from roosts on the SAD could be ascertained. Three roosts
within the Depot were identified by witnessing this morning and evening
"migration".
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Roosting sites in the Makoqueta Valley in Jackson County, Iowa, were
located by observing the movement of eagles leaving feeding areas in the
evening and by witnessing the arrival of eagles at the sites from the floor
of the river valley. By stationing observers at several points to monitor
the directed movement of eagles to each roosting site, eventually the eagles'
destinations could be determined. Several days of observation were involved
in locating exact roost locations using this method.
Actual observations of eagles perched in the roosts were difficult to
make without disturbing the birds. Only the Bay Roost on the Depot itself
(see map #2 ) could be readily observed without disturbing the eagles. For
this reason, this roost was monitored more consistently and yielded more com-
prehensive data concerning its use than any of the other roosts. Actual obser-
vations of eagles perched in the other roosts were made less frequently. The
precise location of each roost was verified by entering the roosts during day-
light hours and locating whitewash accumulations.
The physical characteristics of several roosts were surveyed during the
course of this study. The size of each roost was determined by the presence
of whitewash accumulations on the forest floor and on the trunks and branches
of trees. The following characteristics were determined for trees within the
roosts surveyed - species, dia.neter at 4-2 feet above the ground, height to
the nearest horizontal limb, and the average distance between trees. A tree
and log scale stick and a diameter tape were used to determine tree diameters.
The scale stick was also used to determine height to the nearest limb. Data
gathered were used to identify common characteristics of communal roosts and
to compare the various roosts surveyed.
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LOCATIONS AND PHYSICAL PARAMETERS OF FIVE COMMUNAL ROOSTS
Personnel, distance, and funding limitations impeded complete docu-
mentation of communal roosting activity and characteristics during the win-
ter of 1980-81. However, because of the importance of roosts to wintering
bald eagles, much time was spent in.verifying and documenting the use of these
roosts by eagles.
Eagles utilize three nighttime communal roosts within the Depot. Eagles
also utilize a valley roost in the Maquoketa River Valley and a bluff roost
south of Bellevue, both in Jackson County, Iowa. Roost locations were pin-
pointed by observation of eagle movements to and from the sites and by obser-
vations of birds actually perched in the roosts. Exact locations were verified
by entering the roosts during daylight hours and locating whitewash accumlations.
Depending on weather conditions, eagles begin arriving at the roost(s)
approximately ½ hour before sunset and continue to arrive, until well after
dark. Usually the eagles depart from the roost(s) from ½ hour before sunrise
to ½ hour after sunrise.
The Burning Ground Roost
This roost was identified in previous studies (Ingram 1977- I). t is
located about 3,000 ft. south-southwest of the Depot Burning Grounds and until
this study was the only known roost in the Savanna Army Depot. (See Map #2)
During this past winter the use of this roost appeared to be diminished. Ac-
curate records of the use of this roost were difficult to obtain because of
disturbance problems. Study personnel could not easily and precisely observe
birds in or entering the roost without disturbing and modifying eagle behavior.
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During the early portions of the study (late November and early December)
when the total number of eagles present was substantial, movement between the
Burning Ground Roost and the Bay Roost was documented.
The Bay Roost
The Bay Roost is located approximately 5½ miles from Lock and Dam
Number 12 and about one mile south of the Burning Ground Roost (Map #2).
Major feeding areas of the eagle are both to the north, at the dam, to
the south along Crooked Slough and along the main channel of the river.
The roost was first discovered in November of 1980. Past studies do
not indicate any use of this area for communal roosting. This roost was the
most readily observable of the four roosting areas. It can be observed clearly
from the road along the east river bank without disturbing the eagles, 
and
therefore received the most attention during the study period. At 
any
given time this roost accounted for approximately 50% of the 
total number
of eagles censused in the SAD (See graph #8).
From tree surveys and observations, it has been determined 
that the
actual roost trees in both the Bay Roost and the 
Burning Ground Roost have
similar species compositon and growth characteristics.
Table #3shows some physical parameters of the 
roost trees in the Bay
Roost. Of the 32 trees surveyed, five different 
species were found to be
present, with silver maple (Acer saccarinum) and red oak 
(Quercus rubra) pre-
dominating. Of the tree species used as roost trees, 
45% were silver maple
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and 37% were red oak. Other species used were cottonwood (Populus deltoides),
yellow bud hickory (Corya labra), and elm (Ulmus americana). The average dia-
meter of trees is approximately 25 inches. The average distance between roost trees
is airoxi ately 45 feet. From this information, it can be determined that trees
selected for use in this roost are both substantial in size and well-spaced.
In addition, 23% of those trees surveyed were dead. The Bay Roost can be con-
sidered the most mature stand of trees of the roosts surveyed in the Depot
study area.
Bellevue Bluff Roost
This roost was seldom utilized by eagles during the study period of
1980-81. However, historically this roost, located south of Bellevue on the
east and south facing river bluffs, was considered the main severe weather roost
4or wintering eagles in the SAD area.
.'he area considered to be the roosting site is scattered along the
river bluffs and an exact location is difficult to define. Most of the trees
used were on bluffs which were close to the river and offered protection from
northwest winds and storms.
Some house construction has taken place at the foot of the 
bluffs which
may hEve affected eagle use of the area as a roosting location. U.S. Hwy. 
52
runs among the foot of the bluff, but in the past had little effect 
on eagle
use of the roost so long as the cars did not stop.
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The winter of 1980-81 saw only sporadic use of this roost by a relatively
small portion of the eagle population in the Savanna - Bellevue area * This
indicates two basic possibilities: 1 ) Eagles no longer utilize the Bellevue
Bluff Roost in such a capacity as previous studies indicated; or 2 ) Con-
struction of the houses and resulting human disturbances has driven the eagles
to seek other roost sites. Greater monitoring in future years must be done in
order to adequately determine use of the Bellevue Bluff Roost in comparison
with other roosts in the area.
Crooked Slough Roost
This roost, located 1 and 3/4 miles from the dam, was the last roost dis-
covered within the study area. At the termination of the study, its precise
usage remained uncertain. Actual eagle use was observed, and substantial
whitewash was present, offering evidence of its significance -as a communal
roost. Eagles could be seen entering and perching in this roost in the evening
from atop a bluff at Bellevue State Park on the west side of the main channel
only with the use of a high powered scope.
Table 4 shows some physical parameters of roosting trees in the Crooked
Slough Roost. Of the 15 trees used by the eagles and surveyed, four different
species were found to be present, with red oak accounting for 73% of roost trees
used. Other species used included cottonwood (13%), silver maple (7%), and
white ash (Fraxinus americana) (7%).
The average diameter of the trees surveyed was approximately 22 inches.
The average distance between roost trees was approximately 34½ feet.
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Maquoketa Valley Roost
Although not within the SAD, this roost is important for eagles
utilizing the depot area. The river valley itself is approximately three
fourths of a mile wide, and the stream bed meanders through a wide, flat plain.
This roost was discoverec while conducting a census of eagles in the farmlands
of Jackson County, Iowa. Eagles were first observed using the valley as a
migratory avenue between inland sites in Iowa and the Mississippi River. The
eagles use of the Maquoketa Valley as a site for communal nighttime roosting
was determined by observations of eagles entering the valley from surrounding
agricultural areas near sundown on several separate occasions. On at least
three occasions, eagles were observed leaving the Mississippi River and flying
west up the Maquoketa River to a roosting site within the valley.
Table #5shows physical parameters of roost trees in the Maquoketa River
Valley roost. Of the 15 trees surveyed, five different species were found to
b- present, with black walnut (Juglans nigra) and burr oak (Quercus macrocarpa)
eaci accounting for 26% of the trees used, the red oak and hackberry (Celtis
occidentalis) each accounting for 29% of the trees used. One elm was also
utilized.
The average diameter of trees is 16 inches. The average distance be-
tween trees is 31.8 feet.
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COMPARATIVE ANALYSIS OF PHYSICAL CHARACTERISTICS
OF THREE COMMUNAL NIGHTTIME ROOSTS
Comparisons between the physical characteristics of three previously
discussed roosts can be made. Tree species composition in three of the roosts
surveyed varied considerably. However, one common denominator was red oak,
present in the three roosts. As a result of observations of concentrations
of whitewash, red oak appears to be the favored or preferred roost tree species.
The data presented in Table #6implies that the Bay Roost is a considerably
more mature stand of trees than either the Crooked Slough Roost or the
Maquoketa Valley Roost, based on average tree diameter and distance between trees.
Additional evidence supporting this assumption also appears in Table #6.
The percentage of dead trees is obviously higher in the Bay Roost, where 23%
of the trees utilized for roosting are dead. All trees utilized in the other
two roosts were living.
It appears from these roost surveys that the Crooked Slough Roost is a
substantially younger stand of trees than the Bay Roost. The distance between
trees in the Bay Roost is greater, indicative of a natural thinning that occurs
as a forest ages. The Crooked Slough Roost has yet to undergo this degree of
thinning and could possibly replace the Bay Roost as a more suitable communal
roost in the future.
The Maquoketa Valley Roost offers a significantly different situation
as a roosting site. As shown in Table #6 trees need not be as large nor the
distance between trees so great because the roost is located on a steep river
bluff side.
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NESTING
Nesting Behavior
The potential for successful nesting in the study area is extremely good
for two reasons: 1) the study area currently possesses one of only two known
active nests in the state of Illinois, and 2) the degree of protection and iso-
lation from human disturbance afforded by the Depot may be attractive to nesting
pairs in the future.
The study area's present significance as nesting habitat is verified by
the existence of an active nest south of the Burning Grounds. (map # 2 ) The
Savanna Army Depot's historic significance as a suitable nesting ground is con-
firmed by the former presence of at least one other nest on the Crooked Slough
(map # 2 ) approximately one mile southeast of Lock and Dam No. 12. The nest
tree was removed by beavers (Castor canadensis).
The focus of this study was the wintering behavior of the eagles found on
the study area. However, the presence of an active nest on this significant
wintering ground makes it imperative that we address any necessary considera-
tions regarding the nest and nesting behavior. As long as suitable habitat is
available, the potential for one or more pairs to remain on the Depot to nest
always exists. The one active nest has had inconsistent eagle activity for the
past 5 years. Observations of at least two eagles perched in close proximity
to the active nest were made on several occasions throughout the study. A pair
of adults remained on the nesting territory into April and May, long after other
eagles frequenting the area had migrated out of the study area, indicating
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the territory is still viable and potentially productive. An aerial survey
of the nest by U.S. Fish and Wildlife Service personnel was made in May. At
that time, they believed they observed at least one young on the nest. Adult
activity near the nest during the last 3 weeks of June seemed to diminish. This
would seem to indicate that the nest was unsuccessful again. The heavy storm
(6. inches of rain) of June 15th may have had some effect on the young, although
the nest appears to still be in good repair. The following paragraphs summarize
bald eagle activity near the nest during the study:
November 26, 1980 -At 12 P.M. one adult was perched above the nest and one
adult was perched in a tree 50 feet south of the nest. Two adults were wit-
nessed near the nest at 3:30 P.M. One adult perched over the nest in the nest-
inq tree. While being observed, it flew about ¼ mile to a perch south of the
nest. The other adult was perched ¼ mile east of the nest in a dead tree.
Numerous eagles were seen in the vicinity of the boat landing and near the
mouth of Crooked Slough.
November 27 - One adult was seen 1/8 mile south of the nest at 4:05 P.M.
Other eagles were oresent at the mouth of Crooked Slough.
November 30 - One adult was perched in a dead tree south of the nest at
2 P.M. Other eagles were Dresent at the mouth of Crooked Slouqh.
December 9 - One adult was seen at the nest at 11:45 A.M.
December 10 - At 8:45 A.M. two adults were perched side-by-side at the
nest. A definite size difference was noted in the oair, indicating the
oossibility that this was a mated pair.
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December 11 - At 9 A.M. two adults were observed in close proximity
to the nesting tree.
December 28, 1980 - One adult.was perched mile east of the nest at
3 P.M. No other eagles were witnessed in the surrounding area of approximately
8 square miles at this time.
January 1, 1981 - At 12 P.M. one adult was perched near the road one mile
northeast of the nest. Another adult was observed perched at the tip of a
peninsula ¼ mile southeast ot the nest. These two adults were the only eagles
seen in the general area (the 8 square miles surrounding the nest).
January 2 - A pair of adults were observed perched together 3/4 of a
mile northeast of the nest. Their relationship to the nest is uncertain, but
these were the only eagles in the general area at 2:00 P.M.
January 3 - At 11:00 A.M., one adult was seen ¼ mile northeast of the nest
at the Burning Ground Road. Again, this adult was the only eagle seen in the
general area.
January 5 - At approximately 8:30 A.M., two adults were seen perched within
1/8 of a mile of each other, one mile north of the nest. The two were the only
eagles in the area.
January 6 - At 8:45 A.M., one adult was seen ½ mile northeast of the nest,
north of the Burning Ground Road. Another adult was perched 1½ miles north-
east of the nest and one mile north of the first adult. One other adult was
seen ½ mile south of the nest, perched in the Bay Roost.
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January 10 - One adult was perched at the Burning Ground Road, ¼ mile
northeast of the nest, at 3:50 P.M. This was the only eagle seen in the area.
January 11 - One unusually small adult was perched ¼ mile northeast
of the nest at the Burning Ground Road. It was the only eagle seen in the area.
January 18 - At 11 A.M. two adults were within 1h miles of the nest,
perched northeast of the tree. One immature was perched farther north. Six
adults and one immature had been seen in the vicinity of the nest at 9:30 A.M.
At 4:50 P.M., only 1 eagle was found in the area - an adult perched ¼ mile
northeast of the nest at the Burning Ground Road.
January 24 - At 11:30 A.M. one adult (the only eagle in the area) was
perched 1½ miles north of the nest.
January 31 - At 8:15 A.M. two adults were perched 1 mile north of the
nest near the CN Road. One of the two was the smaller adult seen on January 11.
Two immatures were perched with these adults.
February 1 -At 8:20 A.M., 3 adults and 1 immature were found in the
vicinity of the nest. One adult was 3/8 mile northeast of the nest near the
Burning Ground Road. One immature was 1/4 mile east of the nest. The other
two adults were over 1 mile north of the nest.
February 19 - Numerous eagles were in the area at 4 P.M. Two adults
were perched together 3/4 mile north of the nest. Another adult was perched 1/4
mile north of this pair. One adult was perched 1/4 mile northeast of the nest
near the Burninq Ground Road. 26
February 25 - At 9:15 A.M. two adults were seen on the nesting tree.
5 other adults and 1 immature were within 1 mile of the nest, near the mouth
of Crooked Slough.
February 27 - Two adults were near the nest at approximately 3:45 P.M.
One adult was above the nest in the nest tree. The other adult was two
trees to the south.A smaller adult possibly the same as January 11 and January 31
was perched north of the Burning Ground Road. Numerous eagles were present at
the mouth of Crooked Slough.
February 28 - At 10:30 two adults were at the nest, with one on the
nest. Twelve other eagles were in the vicinity of Crooked Slough and the boat
landing.
March 5 - At 3:10 P.M. two adults were side-by-side on the nest - seven
other eagles were in the vicinity of the mouth of Crooked Slough.
March 19 - Two adults were observed on the nest. One adult was sitting in
the nest, while the other perched above it. Eight other eagles were in the
vicinity.
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No means of positively recognizing individual birds were used in this
study, thus we can not assume that the adult pair that occupied the nest
occasionally in November and December was the same pair that occupied the
nest in February, March, April, and May. However, an interesting behavior
was displayed by wintering adults occupying the nest and its surrounding area.
In November and December, an adult pair in the nesting area was much
more likely to be found sitting on the nest, in the nesting tree, or very
near the nest than in January. Through January, one or two adults might be
found as far as a mile or more away from the nest. Often times these indivi-
duals were the only eagles seen in an 8 square mile area surrounding the nest
at any particular time. In late February and March, a pair could once again
be found occupying perches on or very near the nest tree.
It appears that one or two adults occupied what might be termed a "loose
territory" surrounding the nest throughout the winter. The birds' behavior
in "defending" the nest or the territory may have been dictated by the number of
other eagles present in the vicinity of the nest.
In November-and December, when eagle usage of the area at the mouth of
Crooked Slough south of the nest was high, the adults were found on the nest
or very near it on several occasions. In January, when eagle use of the mouth
of Crooked Slough was vastly diminished, the adults in the nesting area 
were
rarely seen on or close to the nest, and could often be found 
as far as 1 to
1½ miles from it. In many cases they were the only eagles in the vicinity.
At this time there was very little food within 4 miles of the nest.
In February and March, when more eagles appeared at 
the mouth of Crooked
Slough once more, the adults in the nesting area once again 
assumed a more con-
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stant vigil on or near the nest. At that time, the eagles were probably
beginning to display the more defensive and territorial behavior that is
part of their breeding behavior (Craighead, 1979).
The significance of this "territorial" behavior in this wintering adult
pair(s) lies in its management implications. A wintering mated pair occupying
a nesting area may require management stipulations that non-mated wintering
eagles may not, and vice versa. If indeed an adult pair occupies the nesting
territory throughout the winter, then disturbances and impacts that may not
necessarily influence the behavior of non-mated, non-territorial wintering
eagles may have an adverse impact on the territorial pair and their repro-
ductive potential in the spring. Much more investigation and a system of in-
dividual recognition of particular eagles needs to be employed to learn more
about this vital facet of SAD's wintering eagles.
Human Disturbance
The location of the active nest approximately ¼ mile from the southern
boundary of the Burning Grounds exposes a nesting pair to potential distur-
bances resulting from military activities occurring on the Burning Grounds and
recreational users using the Burning Ground Road for access to fishing
sites. Disturbances from boats on Crooked Slough are less apt to influence
the nest unless undue human commotion occurs. Logging poses obvious threats
to the nesting tree and the entire territory. Suitable perching sites within
the territory are critical and should not be destroyed by logging.
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Nest disturbances are considered to be most harmful or pc>tentially harm-
ful at the beginning of the breeding season and less so thereafter until the
young are fledged (Mahaffey, 1980). The incubation period, generally lasting
34-35 days, can be most critical.
The presence of adults on the nest and in the vicinity of the nest through-
out the winter makes it extremely important that proper consideration be given
to minimizing disturbances in this area, especially as the winter progresses
and actual egg-laying grows nearer.
Nesting activities prior to egg-laying may include the addition of ma-
terials to the nest, the defense of the nest against avian intruders, the de-
fense of a territory surrounding the nest, sitting on or perching near the nest,
and mating behavior associated with breeding. The influence of human diq-
turbances on these pre-egg-laying activities are unknown but must be determined
if the proper guidelines for managing wintering eagles in this unusual situa-
tion are to be developed.
Presently human activity on the Depot during the winter months does not
appear to negatively influence eagles occupying the nest area. Future activi-
ties occurring in this part of the Depot during the winter and spring should
be carefully assessed for their impact upon any breeding pair occupying the
nesting territory.
Since the scope of our study encompasses winter use of the Depot by bald
eagles, it is difficult to fully address nesting ecology of the site. However,
in our discussion of management guidelines for eagle habitat, this segment of
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eagle use will be considered. The mere fact that this nest is one of only
two known active nests in Illinois warrants more intense monitoring throughout
the spring and summer before extensive management guides are employed. Empha-
sis should be placed on securing the viability and fidelity of this nest,
Suitable nesting habitat elsewhere on the study area should also be considperi
in future management plans and studies.
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TIMBER SURVEY TECHNIQUES
Logging constitutes a human use that may significantly influence eagle
use of the study area. Therefore, it was necessary to obtain data on timber
volumes and the potential for logging in parts of the study area scheduled for
cutting in the immediate future under the present Savanna Army Depot Forest
Management Plan.
The Forest Management Plan establishes ten woodland management compartments
on the Savanna Army Depot bottomlands. Timber cruises were conducted in Com-
partments I, II, and III. The Forest Management Plan specifies that maple, oak,
cottonwood, and ash trees to be selected for logging must be at least 24 inches
in diameter 42 feet off the ground. Therefore, data in this paper exclude trees
smaller than 24 inches DBH for these species.
A tree and log scale stick with a Scribner log rule and a diameter tape were
used in determining tree diameters. The tree scale stick was used to determine
the number of 16-foot logs found in each standing tree.
Trees were tallied by species on the standard tally sheet AMXSV Form 325 as
found in Appendix 4 of the Forest Management Plan. Board foot volume estimates
for each tree species were determined by use of the Tables for Estimating Board-
Foot Volume of Timber (Mesavage and Girard).
A 100% cruise of all timber having a 24 inch DBH or greater was made in
Compartment I. A crew of two to four members transected the entire compartment,
measuring and recording the diameter and number of 16-foot logs for all trees meet-
ing the specified diameter. In Compartments II and III, strip cruises.yielding a
10% sample of all trees with DBH's of 24 inches or greater were made. The results
were extrapolated to the entire compartments. The strip cruises transected repre-
sentative timber types in each compartment.
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RESULTS OF TIMBER SURVEY
All of logging compartment I and portions of compartments II and III
were surveyed to determine the timber volumes present. The methods employed
during these surveys are described under Timber Survey Techniques (p. 32
of this report).
The criteria for selecting trees to be logged are detailed on pages 12
and 13 of the revised Forest Management Plan for the Savanna Army Depot.
Logging guidelines significant to the scope of this report include:
1) Mature trees, as follows: maple, cottonwood, ash, and oak over 24"
DBH can be selected for cutting. Hackberry and birch over 20" DBH. Willow
over 16" DBH.
2) All merchantable elm (10" DBH and over for sawlogs, 6" to 10" DBH
for palpwood). Elm was to be removed as soon as possible because of its
susceptibility to Dutch elm disease.
3) A minimum of 4 den trees per acrc should be left where these trees
are not occupying a disproportionate amount of growing space.
4) Trees within 50 feet of main sloughs and 150 feet of the river are
to be left to catch logging debris and prevent it from floating into and
clogging the sloughs during periods of high water. Some of the trees may be
marked in these buffer zones, but enough should be left to maintain the de-
sired screen.
5) All trees within 400 feet of heron rookeries are to be left.
6) Trees within k mile of primary roosting sites for the American bald
eagle are to be left.
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7) Marking rules specify that areas having less than 1000 board feet of tim-
ber or two cords of pulpwood per acre should not be marked. Volumes less than this
are uneconomical to harvest.
Sawtimber volumes for maple, oak, ash, and cottonwood in the three compart-
ments surveyed fall considerably short of the required 1000 board feet per acre
specification. Sawtimber volumes in Compartments I, II, and III are shown in
Table # 7 .
Cottonwood comprises the largest volume of sawtimber in Compartment I.
The entire compartment contains 80,731 board feet of cottonwood that could be
marked for logging. There are 16,131 board feet of maple, 6,840 board feet of
oak, and 2,332 board feet of ash. The total for the four species is 106,034 board
feet in the 578 acre compartment. This is under 1/5 of the recommended minimum
for profitable logging according to the SAD's Forest Management Plan. A complete
summary of the timber survey for Compartment I appears in Tables 9 - 12 .
Cottonwood comprises the largest volume of sawtimber in Compartment TI.
80,616 board feet is, the estimated volume of cottonwood present, based on a 10%
sample of the compartment. There are 8,936 board feet of oak, and 2,424 board
feet of maple. No ash exceeding 24 inches DBH was encountered during the sur-
vey of this compartment. Total volume for these four species is 91,976 board feet
or 218 board feet per acre in the 421-acre compartment. This slightly exceeds
1/5 of the recommended minimum for profitable logging. A summary of the results
of a 10% sample cruise of Compartment II appears in Tables #13 - 15.
Maple comprises the largest volume of sawtimber in Compartment III, where
the timber survey estimate for maple is 138,529 board feet. There are an esti-
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mated 44,568 board feet of oak, 30,665 board feet of cottonwood, and 15,960
board feet of ash. Total volume for cottonwood, oak, maple, and ash in this
388-acre compartment is 229,722. This is nearly 3/5 of the minimum required
for profitable logging according to the Forest Management Plan. A summary of
the results of-a 10% sample cruise of Compartment III appears in tables 16 -
19.
Although sawtimber volumes are not substantial, a pulpwood harvest as part
of a thinning .operation could conceivably be undertaken in selected parts of
these compartments. Any such thinning should occur only after consultation
with a professional forester and should adhere to the guidelines for tree mark-
ing, logging, and thinning on pages 12 and 13 of the Forest Management Plan.
Serious consideration should be given to an expanded program of Timber Stand
Improvement beyond that presently afforded black walnut.
The potential for logging in Compartments I, II, and III is marginal at
this time. The areas provide valuable wildlife habitat for the bald eagle,
great blue heron, owls, hawks, whitetailed deer, small mammals, songbirds, and
other wildlife. A communal nighttime roost utilized by bald eagles exists
along Crooked Slough in Compartment III. Two heron rookeries are found in
Compartment I. For these reasons, these Compartments are most suited for use
as wildlife habitat.
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BALD EAGLE MANAGEMENT RECOMMENDATIONS
Two major factors must be considered in the development of an effective
management plan for a bald eagle winter use area. These are the physical habi-
tat and man's encroachment upon that habitat.
The winter use area which includes the SAD also includes the area around
Bellevue, Iowa extending south to Preston, Iowa and west to Miles, Iowa. At
the present time,.this does not include lands east of the SAD as eagles have not
been observed feeding or perching east of the SAD. SAD lands are the major fo-
cal point of eagle use in this winter use area as they include three nighttime
roosts, many daytime roosts, at least a half dozen feeding areas and histori-
cally two eagle nests.
The three roost locations are indicated on Map #2. Any logging activity
should be prevented within mile of each of these roosts. Any logging that
is conducted beyond this ¼ mile should be conducted during the months of August,
September and October. The east half of compartments I, II, and IV could be
logged during the winter without causing too much disturbance to the eagles.
However, logging in the remainder of the bottomlands will disturb eagles during
the winter. Any major human activity within ½ mile of these roosts should be
conducted between 8:00 A.M. and 4:00 P.M. during the months of December, Janu-
ary, February and March. So these roosts may retain their isolation, which is
so vital to the integrity of the roost, no access roads or boat landings should
be allowed on the islands within ½ mile of these roosts.
During December, January, February and March, all fishing along Crooked
Slough should be prohibited from a point one quarter mile west of the Coast
Guard landing upstream to the dam. Deer hunting in December should not be al-
lowed on the islands south of a line due west of the Burning Grounds. (Map #3).
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Feeding Area Management
Disturbance to the eagles near the feeding areas comes from three major
sources. These are fishermen, school and visiting groups trying to see eagles
and private citizens wishing to see and photograph eagles. Fishermen using
the major feeding area near Dam #12 are impossible to manage and control. This
fact emphasizes the importance of controlling disturbances at those feeding
areas where it is possible to do so.
Three feeding areas are used by the eagles near the south end of the islands.
The first is the main channel of the river south of the point where it reaches
the SAD shore. The second is the backwater between the main channel and the
mouth of Crooked Slough. The third is Crooked Slough itself. The numbers of
eagles present in these areas are very dependent on the amount of human dis-
turbance.
The amount of open water is dependent upon weather conditions and the water
depth in the river. The amount of fish left by the commercial fishermen is
dependent upon how much fish they are catching. Disturbance by commercial fish-
ermen is minimum as the eagles usually move away a short distance and then re-
turn after the fishermen leave. Disturbances by school or visiting groups can
be kept to a minimum by the visitors staying inside their cars or buses except
for two places where they may get out and walk around without disturbing the
eagles significantly. These recommended spots are the siding across the river
from the mouth of the Maquoketa River, the fishermen's landing at the mouth
of Crooked Slough and the dam itself where eagles are used to seeing people walk
around all the time (Map #3). These are good places to set up telescopes for
observing the birds.
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Individuals photographing or viewing eagles create a great disturbance
to the birds. The reason is that these people usually want to step out of
their car and walk down to the water's.edge with the misconception that they can
get closer to the eagles. This disturbance can be minimized by allowing access
into the SAD for only those persons who will photograph or view the eagles from
their cars except at the above mentioned two observation points unless special
permission to do otherwise has been granted.
Nesting Areas
Both the present and the past nest sites are marked on Map #2. Beavers cut
down the second nest tree, so at present only one nest can be addressed in this
plan. However, the recommendations for this nest should be used to manage any
future nest that may be constructed.
No logging should be allowed within 4 mile of the nest tree. Allowing log-
ging on other areas only during the months of August, September and October will
give the eagles an undisturbed nesting season. During the 1981 spring season access
for fishermen to the Burning Ground road was denied until the end of May at which
time it was felt that young were in the nest. Considering the resulting unsuc-
cessful nesting attempt, it has been decided that if birds are using the nest, this
road should be closed to the public in the future until July 15th. This road
should be closed to the public from March 1 to May 1st every year on the chance
the nest is being used. By May 1st, use of the nest can be verified; then the decision
to open the road or keep it closed can be made. In general, any human disturbance
within one-half mile of the nest must be kept to an absolute minimum during the
months of March 1 to July 15th. This must be considered in the management of
future nest sites.
38
It is highly recommended that two or three nesting platforms be con-
structed near the lakes and island waterways isolated from the public. These
may be patterned after either Postupalsky's or Grubb's successful platform de-
signs (Grubb, 1977 and 1980; Postupalsky, 1979). Such action may attract
the present nesting pair to move further from the road and its present human
disturbance.
Timber Harvest
The present Forest Management Plan which was revised in 1973 calls for a
10 year rotation of logging the various compartments on the SAD bottomlands,
Most of these compartments were not logged according to the plan and were over-
logged. The result is that the compartments which were logged do not have
enough timber to make logging profitable. The three compartments which are
scheduled to be logged next do not possess nearly enough timber to be logged
according to the plan. Many stands are overstocked and suffer from competition
and crowding. Cucumber vines and other weeds are a problem on the forest floor
in many areas.
It is recommended that a forester be consulted to study the present
forest lands and develop a forestry management plan based on present conditions
and not those of 15 years ago. A weed control program should be instituted
in some areas if suitable sites for young tree growth are desired, a select
pulpwood thinning should be considered in others, and a definite planting pro-
gram should be developed in many areas.
If the present forestry management plan had been adhered to more diligently
when the first trees were cut, the bottomland forest would be in better condition.
Because the operating plan was not followed, the present forest will yield little
financial return in the future unless corrective steps are taken.
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The last compartment to be logged, Compartment VIII, was logged follow-
ing the plan. Eagles utilize a communal roost existing in his compartment.
Trees within this roost were not removed, but were protected because of stipu-
lations found within the Forest Management Plan and Fish and Wildlife Manage-
ment Plan. For the eagles and otherf wildlife, any future forestry plan should
continue the present rules, that no logging occur within 150 feet of the main
channel or within 50 feet of any inland slough or lake. These edge trees are
the trees that eagles use most of the time. The plan also stipulates that
3-4 large den trees are to be left on every acre.
Other Wildlife
Three heron rookeries are located on the SAD. The present wildlife manage-
ment plans prevent cutting any trees 400 feet or less from the rookeries. Two
of these are located in Compartment I, which reduces the amount of timber avail-
able for logging. This present management program seems to work well for the
herons.
Beavers are becoming a forestry problem within the Depot. It is recommended
that a program for reducing this population be initiated as soon as possible
after close assessment of the beaver numbers by qualified wildlife management
personnel. The beavers have been protected and the population has responded very
well. If the beaver population is not reduced, it will negate any efforts to
prevent removal of trees within 50 feet of inland sloughs and lakes. Beavers have
already removed a significant number of shoreline trees in some areas, including
one eagle nest tree.
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An intensive commercial trapping program withini the SAD would be a poten-
tial hazard to many bald eagles and is not recommended. Such a program would
have trappers working along Crooked Slough at the time the eagles are most
abundant. Also, many eagles are caught in beaver traps throughout the nation
during trapping season. Therefore, it is recommended that if the beaver popu-
lation must be reduced, qualified Fish and Wildlife Service or D.O.C. personnel
be asked to live trap the beavers during the summer and move them to some other
location.
The deer population has responded to the lush undergrowth throughout the
islands. However, removing 50-60 head each year during the deer season seems
to be controlling that population fairly well.
There are many other forms of wildlife on the islands. They would all
benefit from a forestry and wildlife management plan that is followed. It
cannot be emphasized enough that a new forest management plan must be developed.
Logging interests and bald eagles desire and demand similar physical, morphologi-
cal and growth characteristics in the trees they utilize. Mariy of the same
qualitites that make a tree desirable for logging make it sui table for use by
eagles. A sound wildlife and forest management plan instituted on the SAD can
provide suitable habitat for the eagle and some timber produc ts for man.
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APPENDIX II
TABLE 1
NUMBER OF BALD EAGLES PRESENT ON THE
SAVANNA ARMY DEPOT
WINTER 1980-81
Immatures
5
39
8
11
25
23
21
26
19
17
1
Nov. 18
26
27
30
Dec. 8
9
10
11
22
28
30
Jan. 1
2
3
4
5
6
1L
15
18
23
24
25
29
30
31
Feb, 1
7
i?
19
25
27
28
Mar. 5
8
19
13
18
8
18
13
20
16
19
27
26
16
20
29
7
3
9
34
16
8
5
21
56
39
31
17
10
15
16
6
8
48
26
32
32
14
Roo s t
19
353
Subadults
2
I
1
1
Unidentified
7
3
12
2
0
0
0
2
0
0
0
0
01
3
1
0
2
4
6
9
I
1
3
1
1
1
11
9
5
0
1
1
0
0
12
1
0
29
0
30 38
51
Date Adults Totals
5
12
6
2
0
5
27
8
14
4
5
.2
0
12
5
8
27
7
Survey Only
27
60
18
36
41
57
39
46
47
44
19
26
34
8
4
15
50
26
12
5
2S
87
53
54
22
19
21
22
10
8
62
44
42
60
24
37
27
Totals 715 1234
-
TABLE 2
NUMBER OF BALD EAGLES OBSERVED IN
JACKSON COUNTY, IOWA - Winter 1980-81
Subadults
0
Unidentified
0
0
0
0
0
0
0
0
0
0
0
Date
Dec. 25
28
Jan. 1
2
3
4
5
6
10
15
23
24
29*
30
Feb. 7
12
13
Total
25
2
24
105
22
26
39
41
Adults
18
2
10
66
18
10
29
28
9
3
5
9
440
* 23 eagles in Maquoketa River Roost
52
Immatures
6
0
14
37
4
16
10
13
10
7
2
19
12
7
13
11
13
15
19
13
0
5
0
7
8
9
6
6
Totals 272 154
_ 1 _ _ ~_~ __ __ ____ _ _7___ _
BAY ROOST
TABLE 3
avg. avg.
no. of % of sm. Ig. avg. height dist.
SPECIES each total dia. dia. dia. to h.1. to tree
Soft maple 14 45 20" 39" 28"
Red oak 12 37 10". 42.5" 25"
Cottonwood 3 9 16" 36" 26"
Hickory 1 3 11" -- 11"
Am. elm I 3 2" -- 23"
Unid. 1 3 16" - 16"
TOTAL 32 100 10" 42.5" 24.9" 50' 45'
CROOKED SLOUGH ROOST
TABLE 4
no. of % of sm dia. 1g. dia avg. avg. avg.
SPECIES each total in. in. dia. height distance
to h.l. to tree
Red oak 11 73 18 26 23
Cottonwood 2 13 16 18 17
S. maple 1 7 24 -- 24
Ash 1 . 7 16 -- 16
TOTAL 15 100 16 26 22 67' 35'
N1
MAKOQUETA VALLEY ROOST
TABLE 5
SPECIES
Blk. walnut
Bur oak
Red oak
' Hackberry
Elm
TOTAL
COMPARATIVE SUMMARY OF SURVEY
RESULTS FOR THREE COMMUNAL ROOSTS
TABLE 6
no. of
trees
32
15
15
sm. dia.
in.
10
16
Ig. dia.
in.
43
26
28
avg.
dia.
25
22
17
avg.
distance
to h.l.
50 '
67'
43'
54
avg.
ight
h.l.
hE
tc
no. of
each
4
3
15
sm. dia
inches
15
13.5
13.5
9
15.5
% of
total
26
26
20
20
100
1g. dia
in.
19
22
r -, -- -
28
14
28
avg. dia
in.
16
17
22
12
15.5
17
avg.
distance
to tree
3243
ROOST
BAY
CROOKED
SLOUGH
MAKOQUETA
avg.
dist.
:o trees
45'
35'
32'
%
dead
22
0
0
r IT-
1-
I
r
i ii ._i __ rý 
I I _1 I · ___ .- --
ff--ý -I i I I-
----------
-4 I
I .I
.I I - __ __ __ rý
TABLE 7
BOARD FOOT ESTIMATES FOR SAWTIMBER
PRESENT IN COMPARTMENTS I, II, AND III*
Compartment I
Total Bd. Ft./
Bd. Ft. Acre
Compartment
Total
Bd. Ft.
II
Bd. Ft./
Acre
Compartment III
Total Bd. Ft./
Bd. Ft. Acre
Maple 16,131 28 2,424 6 138,529 357
Cottonwood 80,731 140 80,616 191 30,665 79
Oak 6,840 12 8,936 21 44,568 115
Ash 2,332 4 15,960 41
Totals/All
Four Species 106,034 184 91,976 218 229,722 592
* Estimates to the nearest board foot.
NOTE: In Compartment I, a 100% cruise of the entire compartment was conducted for trees
measuring 24 inches D4H or greater. Strip cruises yielding a 10% sample of all
trees with a 24" DBH or greater were made in Compartments II and III, with the
results being extrapolated to the entire compartments.
TABLE 8
AREA IN ACRES OF WOODLAND MANAGEMENT COMPARTMENTS SURVEYED
Compartment Total Area Water Area Net Land Area
630 52 578
II 465 44 421
III 403 15 
388
55
Species
TABLE 9
SUMMARY OF TIMBER SURVEY FOR COMPARTMENT I,
SAVANNA ARMY DEPOT*
Maple, Form Class 76
Number of 16-Foot Logs
1/2 1 1 1/2
16
9
2
2
1
5
3
No. of trees in each size class
TABLE 10
Oak, Form Class 78
Number of 16-Foot Logs
1/2 1 1 1/2 2 2 1/2
24 1 4 2 1
26 1 2 1 1
28 4
No. of trees in each size class
56
DBH
(inches)
24
26
28
30
32
34
36
38
DBH
(inches)
__C _____ _I __ __ ____
__
· -1 - -1-
Ash, Form Class 76
TABLE 11
DBH Number of 16-Foot Logs
(inches) 1/2 1 1 1/2 2 2 1/2 3
1 2- ---
No. of Trees in. Each Size Class
Cottonwood, Form Class 78
TABLE 12
DBH Number of 16-Foot Logs
(inches) 1/2 1 1 1/2 2 2 1/2 3
24 2 8 23 4 4
26 2 9 15 7 5
28 1 '3 13 6 3
30 1 3 6 2 2
32 3 5
34 1 2 3
36 1 1
38 1 1
40 1 1
42
44
46 1
48 1
over 24 inches.
24
26
28
30
32
34
No. of Trees in Each size Class
* Survey included all trees within Compartment I with DBH's
TABLE 13
SUMMARY OF
DBH
(inches)
24
26
28
30
32
34
36
TIMBER SURVEY FOR COMPARTMENT II,
SAVANNA ARMY DEPOT*
Cottonwood, Form Class 78
No. of 16-Foot Logs
1/2 1 1 1/2
4
No. of trees in each size class
TABLE 14Oak, Form Class 78
No. of 16-Fooý Logs
1/2 1 1 1/2
No. of trees in each size class
TABLE 15
Maple, Form Class 76
No. of 16-Foot Logs
1/2 1 1 1/2
24
No. of trees in each size class
* Survey sampled approximately 10% of all trees with DBH's at or
exceeding 24 inches.
58
2
5
2
2
2
1
I
DBH
(inches)
24
26
28
DBH
(inches)
- -· -- ·- ---
- - c~ -- ·- -·C ·
- I ·
-
--· I
SUMMARY OF TIMBER SURVEY FOR COMPARTMENT III,
SAVANNA ARMY DEPOT*
Maple, Form Class 76
TABLE 16
Number of 16-Foot Logs
1 1 1/2
19
4
1
NO, ot trees in each size class
Oak, Form Class 78 TABLE 17
Number of 16-Foot Logs
1 1/2
NO. or trees in each size class
59
DBH
(inches) 1/2
24
26
28
30
32
34
36
38
40
DBH
(inches) 1/2
24
26
28
30
32
34
--
| 7 I I rrr'KT-- JC
-- -- -~r - I --- ,IOL T
TABLE 18
Cottonwood, Form Class 78
No. of 16-Foot Logs
1/2 1 1 1/2
DBH
(inches) 2 2 1/2
24 1 1 1
26
28 2
No. of trees in each size class
TABLE 19
Ash, Form Class 76
DBH No. of 16-Foot Logs
(inches) 1/2 1 1 1/2 2 2 1/2
24 1
26 1
28
30
32
34
36 1
No. of trees in each size class
* Survey sampled approximately 10% of all trees with DBH's at or
exceeding 24 inches.
60
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GRAPH 6
RATIO OF IMMATURES OBSERVED TO TOTAL NUMBER
OF EAGLES OBSERVED IN THE SAVANNA
ARMY DEPOT AND JACKSON COUNTY, IOWA,
WINTER 1980 - 81
100
80
S 60
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30
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10
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* Based on total no. of eagles censused during
the study period. 66
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APPENDIX V
'DEFINITIONS
1) A PERCH, is a tree that iS consistently used by one or more eagles for
short periods of time for various reasons.
2) A ROOST, is a tree or trues used for a longer period of time (such as over-
night) by many eagles where they can be isolated from man's
activities and protected from the weather, particularly the wind.
Roosts may also be used for other undetermined reasons, one of
which may be for communication about potential food sources in
the area.
3) A SUNNING OR LOAFING PERCH, is a tree exposed to the sun -- usually away
from the feeding area where the eagles can sit undisturbed for
hours at a time, as if to soak up the sun and save energy. These
seldom seem to be used on cloudy or stormy days. They are used
more during December, January and the first part of February.
4) AN OBSERVATION PERCH, is usually a tree quite close to the open water in
which the eagles are fishing, or to a deer or pig carcass, which is
used as the last stop before dropping down to eat. Generally the
eagles will sit on these perches for only a short period of 15-30
minutes before flying out after a fish, down to a carcass or away
to a more secluded spot. Of all the perches, these will be the
closest to human habitation and human disturbance. While hunting,
many eagles will tolerate considerable disturbance, both human and
otherwise, if the food is plentiful.
5) A FEEDING PERCH, is a low limb, usually a little way back from the edge of
the trees, which an eagle uses after capturing a fish too large
to eat while flying. This is an isolated perch used to feed
away from other eaales. An interesting observation is
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that whi l on th s* low [erches the eagles are almost impossible
to see from a distance .o 300-400 feet because of all the limbs
around them. T'he eagles y., generally on these perches only long
enough to eat their catch und clean their feet and beaks. This is
a perch that is used primarily when numbers of eagles are in the
area and there is strong competition for food.
6) A SENTINEL PERCH, is ai tall tree close to or on the edge of the night-.
time roost. One eagle may take a position on this perch about one-
half to one hour before sunset. "Almost every eagle that comes into
the roost first flies past this eagle 4s if to find out if the
roost is safe to enter. The flying eagle then usually makes a
circle around the roost before settling in on its -limb for the
night. If the sentinel has been disturbed and flown away, the other
eagles will not stop but will go on to another roost where the
sentinel is still present. This is why several roosts are so essen-
tial, especially if one of them is ciose to a human disturbance that
wili bother the sentinel bird and cause it to leave. The sentinel
eagle is usually the last bird to drop down into the roost after sunset.
7) A DAYTIME ROOST, is an isolated, somewhat sheltered location which is used
by many eagles during the day. Some eagles will use this roost
as their regular sunning or loafing perch. The daytime roost is
used most often .when there is a great disturbance near the feeding
area. Depending upon the physical geography and human disturbances
in an area, eagles mny use both nighttime and severe weather roosts
as daytime roosts.
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8) A NIGHTTIME ROOS T, is a group of trees -- generally cottonwoods or oaks
isolatzed by sight from human disturbance. Usually these roosts are
separated by some distance o'r physical barrier from human activity.
Quite often they are Wfund near an open water passage giving the
eagles good access from at least two different directions for easy
escape in case of disturbance. There are often more than one of
these near each concentration of wintering eagles. Along the Missis-
sippi and Wisconsin Rivers they are located on islands out in the
river . Some nighttime roosts are the same roosts as severe weather
roosts. Which nighttime roost is used on any particular night
depends upon weather conditions and human disturbance. The eagles
sepm -to use the roost that offers the best protection under certain
weather conditions. Human disturbance near a roost seems to be
comnmunicatedby the sentinel eagle's presence or absence when the
eagles go to the roost each evening. This type of roost should be
the second priority of roosts to be preserved near any eagle .concen-
tration area. ,
9) A SEVERE WEATHER ROOST, is a group of trees located in a valley or in front of a
bluff which offers the eagles protection from severe storms, especially
heavy winds. The senior author has observed as many as 60 eagles in
a 100 foot section of one of these roosts along the Mississippi River.
The principal protection this roost offers is a reduction in the wind
chill effect. This type or roost is extremely important to the sur-
vival of eagles during severe winter weather' as it minimizes energy
loss. Therefore, preservation of the integrity of severe weather
roosts must be of the highest priority and focus of funds at each
wintering concentration of eagles.
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10) HUMAN DISTURBANCE, consists of people standing up out of or away from
their cars. People in cars and boats are accepted -y eagles as
little tinreat, and therefore, can get much closer to eagles in
all perclhes and roosts than one or more persons walking. Car
and truck traffic on the highway seems to have little or no ef-
fect upo n the birds.
11) EAGLE NEST, a piLe of sticks in a tree, crag, or man-made structure in
in whiclh- the eagles make a pcket or depression to lay their
eggs. As the young get older, the depression disappears and the
nest becomes flat to rounded on top.
12) EAGLE NEST TREE, a large tree with branches 30 to 100 feet above the ground
which axre large enough and close together to. support a nest of hun-
dreds of pounds measuring 4 to 10 feet deep and 6 to 10 feet across
at the top,
13) EAGLE NEST SITE, a crag or ledge on a mountain or rocky outcrop upon which sn
eagle buiilds a nest, usual1y high up on the rock face,
14) EAGLE NEST STRUCWTURE, a platform, tripod or other man-made device
upon which a dummy nest is placed to attract the eagles to nest,
move from a present nest site or to hack young eagles which have
been hatched in captivity or transported from other nests
15) EAGLE MIGRATION, a definite movement of eagles from one area to another,
usually characterized by eagles moving in a straight line with wings
set half open and only occasionally flapping or soaring to gain
altitude to move on again. Eagles are usually moving 40-60 miles
per hour and only flapping once or twice in each mile.
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16) BALD EAGLE WINTER USE AREA - An area up to 20 miles in diameter that includes
at least one regular feeding area as well as daytime and nighttime
roosts. Eagles do not move from one winter use area to another on a
daily basis. Members of a wintering eagle population will move from
one use area to another throughout the winter as the food source
changes. The number of eagles found in a use area will depend en-
tirely on the quantity of the food source at the time. The use area
that has the most plentiful food source at any one time will have
the most eagles at that time. To fIly understand bald eagle biology
of a population, all winter use areas must be simultaneously studied
to learn how they are each used by the population during the winter.
17) REGULAR WINTER FEEDING AREA - An area which contains a consistent food
source and is used by bald eagles all winter.
18) OCCASIONAL WINTER FEEDING AREA -An area containing a temporary food source
which is used by the eagles only for a limited duration. It may
contain a temporary food source each winter or only a one time op-
portunistic food source.
19) COMMUNITY - a group of eagles that winter, migrate and nest in the same area.
These may be the result of family grouPinqs staving togethpr.
20) POPULATION - composed of many community groups as well as individuals en-
compassing a fairly large geographic area. The habits and migra-
tion of separate populations are definite and distinct from other
populations.
21) WINTER STUDY AREA - a geographic area that includes regular and occasional
feeding areas as well as nighttime, daytime, and severe weather
roosts. A winter study area will normally have a community of eagles
that spend the winter. If it is located along the flyway, this cornm-
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